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Supplemental comments from Oregon Wild regarding the large tree plan amendment.
This proposal is based in part on the idea that removing large trees will reduce competition between trees and increase resilience. 
The FS must consider evidence showing the relationship between trees to be much more complex.
Please include this supplemental comment in the administrative record.
[bookmark: _GoBack]

In Forests, Trees Both Compete and Cooperate.
We have a lot to learn about tree competition and cooperation in natural forests. Foresters assume that trees are in competition, when in reality the relationship between trees is much more complex and involves a lot of sharing of resources. Forests with more more mature trees and more fungal connections may be more resilient than forests with fewer trees and fewer connections. Betkowski, B. 2020. Soil fungi act like a support network for trees, study shows – [University of Alberta] research is first to show that growth rate of adult trees is linked to fungal networks colonizing their roots. Folio Oct 22, 2020.  https://www.folio.ca/soil-fungi-act-like-a-support-network-for-trees-study-shows/ citing Birch, JD, Simard, SW, Beiler, KJ, Karst, J. Beyond seedlings: Ectomycorrhizal fungal networks and growth of mature Pseudotsuga menziesii. J Ecol. 2020; 00: 1– 13. https://doi.org/10.1111/1365-2745.13507  (“Though past research has focused on seedlings, these findings give new insight into the value of fungal networks to older trees—which are more environmentally beneficial for functions like capturing carbon and stabilizing soil erosion. ‘Large trees make up the bulk of the forest, so they drive what the forest is doing,’ said researcher Joseph Birch, who led the study for his PhD thesis in the Faculty of Agricultural, Life & Environmental Sciences. When they colonize the roots of a tree, fungal networks act as a sort of highway, allowing water, nutrients and even the compounds that send defence signals against insect attacks to flow back and forth among the trees. The network also helps nutrients flow to resource-limited trees ‘like family units that support one another in times of stress,’ Birch noted. Cores taken from 350 Douglas firs in British Columbia showed that annual tree ring growth was related to the extent of fungal connections a tree had with other trees. ‘They had much higher growth than trees that had only a few connections.’ The research also showed that trees with more connections to many unique fungi had much greater growth than those with only one or two connections. ‘We found that the more connected an adult tree is, the more it has significant growth advantages, which means the network could really influence large-scale important interactions in the forest, like carbon storage. If you have this network that is helping trees grow faster, that helps sequester more carbon year after year.’ It’s also possible that if the trees grow faster, they’d have some ability to better survive drought that is expected to intensify with climate change, he added. ‘These networks may help them grow more steadily even as conditions become more stressful, and could even help buffer trees against death.’”). This has a lot of implications related to the effects of logging. Killing trees reduces the food supply for the below ground ecosystem, likely reduces the spatial extent of fungal networks, and reduces connections and resource sharing among trees, thus reducing forest resilience.
Modern forestry does not account for the complex effects of both competition and cooperation among the trees in a stand. Forest science tends to assume that competition dominates, but in reality the trees in a stand often share resources and provides benefits to their neighbors. Logging interferes with natural forest community dynamics.
Wohlleben: We all learn in school that evolution advances by pitting each individual against every other in the struggle for survival. As a forester, I learned that trees are competitors that struggle against each other for light, for space. But we are now learning that individuals of a species are actually working together, they are cooperating with one another.
e360: How exactly do trees cooperate with one another?
Wohlleben: One thing is that mother trees suckle their children, they feed the young tree just enough sugars produced by its own photosynthesis to keep it from dying. Trees in a forest of the same species are connected by the roots, which grow together like a network. Their root tips have highly sensitive brain-like structures that can distinguish whether the root that it encounters in the soil is its own root, the root of another species, or the roots of its own species. If it encounters its own kind, I don’t know if scientists yet know how this happens, but we have measured with radioactive-marked sugar molecules that there is a flow from healthy trees to sick trees so that they will have an equal measure of food and energy available.
e360: How do the healthy trees that feed their sick companions benefit? Parts of the forest that grew naturally were 3 degrees C cooler than those managed by humans."
Wohlleben: If sick trees die, they fall, which open gaps in the canopy. The climate becomes hotter and drier and the environment becomes worse for the trees that remain. In the forest I manage, students from Aachen University did a study that shows that the parts of the forest that grew naturally were 3 degrees C cooler than those that are managed and disturbed by humans.
The world is trying to limit warming from climate change to 2 degrees, but undisturbed forests can do even better than that. Forests create their own microclimate. When we thin forests, the temperature rises, the humidity goes down, evaporation increases, and all the trees begin to suffer. So trees have a stake in supporting one another to keep all members of the community healthy.
Richard Schiffman, e360 INTERVIEW: Are Trees Sentient Beings? Certainly, Says German Forester. In his bestselling book, The Hidden Life of Trees, Peter Wohlleben argues that to save the world’s forests we must first recognize that trees are “wonderful beings” with innate adaptability, intelligence, and the capacity to communicate with — and heal — other trees. 16 NOV 2016. http://e360.yale.edu/feature/are_trees_sentient_peter_wohlleben/3055/.
Trees of different species may not compete as much as trees of the same species because
“The neighboring tree species that had the greatest effect on canopy health of ponderosa pine was another ponderosa pine (less than 2.3 m [90”] center of bole to center of bole): close spacing increased ozone injury. If I want to exclude competition in my studies, I exclude trees that are within 2.3 m of another of the same species. A close neighboring Californian black oak also increased ozone injury, but no other tree species increased ozone injury (tree species on site: coulter pine, sugar pine, white fir, incense cedar, several species of live and deciduous oak). An increase in ozone injury indicated that there was more competition for resources (nitrogen, water). It’s likely that the different tree species have differing rooting patterns that permit them to access soil resources at different times and depths in the profile. … [Also] 90% of the root mass of ponderosa pine lie within the canopy drip line, and down to 80 cm (32”)…”
Nancy E. Grulke, Ph.D., Director, Western Wildlands Environmental Threats Assessment Center, 10-18-2013 email to the Ochoco Forest Restoration Collaborative, citing (Grulke & Lee, 1997, Canadian J Forest Research 27:1658), and (Grulke & Balduman 1999, Water Air, Soil Pollution 116:235).
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